Cloning and characterization of the bovine class 1 and class 2 insulin-like growth factor-I mRNAs.
Insulin-like growth factor-I (IGF-I) is an important regulator of growth, development, and metabolism, and is the primary mediator of the growth-promoting activity of growth hormone (GH) in animals. In several species, the IGF-I polypeptide is generated from IGF-I mRNA containing either exon 1 (class 1 IGF-I mRNA) or exon 2 (class 2 IGF-I mRNA) as the leader exon. The objectives of this study were to identify class 1 and class 2 IGF-I mRNAs in cattle and to compare their expression in different tissues, their response to GH, and their translational efficiency. Three class 1 IGF-I cDNAs corresponding to three different transcription start sites in exon 1 and one class 2 IGF-I cDNA were identified from adult cattle liver using 5'-rapid amplification of cDNA ends (5'-RACE). Both classes of IGF-I mRNAs were expressed in a variety of tissues, with the highest level in liver; class 1 IGF-I mRNA was more abundant than class 2 IGF-I mRNA in all tissues. Six hours after a single intramuscular injection of 500 mg of recombinant bovine GH, class 1 and class 2 IGF-I mRNAs in steer liver were increased by 29% (P=0.07) and 62% (P<0.05), respectively. The luciferase reporter mRNA fused to a class 1 IGF-I 5'-untranslated region (5'-UTR) was translated four times more efficiently in vitro than the luciferase reporter mRNA fused to a class 2 IGF-I 5'-UTR (P<0.05). These results indicate that the IGF-I gene in cattle is transcribed as class 1 and class 2 IGF-I mRNAs and that the two classes of IGF-I mRNAs may be regulated differentially at both transcriptional and translational levels.